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Abstract
The deterioration of concrete infrastructures is of 
concern since maintenance and repair require large 
amounts of resources. It is a multifaceted and complex 
phenomenon, with multiple causes, namely age, use, 
maintenance, type of environmental exposure and 
aggression by biological, chemical, mechanical and 
physical agents. However, it may be prevented if pro-
active strategies were embraced (e.g., taking into account 
similar past experiences). Indeed, this work will start with 
the development of a decision support system to prevent 
these events from happening, centered on a formal 
framework based on Logic Programming for knowledge 
representation, complemented with a Case-Based 
Reasoning (CBR) approach to problem solving, which 
caters for the handling of incomplete, unknown, or even 
contradictory information. The CBR cycle was adapted in 
order to cater for the developments referred to above, and 
clustering methods were enforced to distinguish and 
aggregate collections of historical records in order to 
reduce the search space and enhance the retrieve phase. 
Keywords: Case Based Reasoning; Normalization; Logic 
Programming; Knowledge Representation and Reasoning; 
Similarity Analysis; Concrete Deterioration. 
1 Introduction 
Case-Based Reasoning (CBR) offers the possibility of 
solving new problems by reusing knowledge acquired from 
past experiences [1], i.e., CBR is used especially when 
similar cases have comparable terms and solutions, even 
when they have different backgrounds [2]. 
Currently CBR has been used in several areas with 
promising results. There are examples of its use, namely in 
The Law (e.g., with respect to dispute resolution) [3, 4], in 
medicine [5, 6], education [7], among others. 
The CBR cycle (Figure 1) shows the mechanism that 
should be followed in order to must a consistent model. 
The first stage consists in the initial description of the 
problem. Thus, the new case is defined and it is used to 
Retrieve one or more cases from the repository. At this 
point it is important to identify the characteristics of the 
new problem and retrieve cases with a higher degree of 
similarity to it. Thereafter, a solution to the problem 
emerges, on the Reuse phase, based on a evaluation of the 
new case with respect to the retrieved one. The suggested 
solution is reused, i.e., adapted to the new case, turning 
into its solution [1, 8]. However, when adapting a previous 
solution to the new case, it is crucial to have feedback from 
the user, since automatic adaptation in existing systems is 
almost impossible. This is the Revise stage, in which the 
suggested solution is tested by the user, allowing its 
correction/adaptation/modification, originating the Test
Repaired Case that sets the solution to the new problem. 
The test repaired case must be correctly tested to ensure 
that the solution is indeed correct. This is iterative since the 
solution must be tested and adapted while the result of 
applying that solution is unsatisfying. During the Retain
(or learning) stage the case is learned and the case base is 
updated with the new case [1, 8]. 
Figure 1: The CBR Cycle (Adapted from [1]) 
978-1-943436-00-2 / copyright ISCA, CAINE 2015 
October 12-14, 2015, San Diego, California, USA
65
